Mucinous cystadenoma is a rare tumour of the appendix and is associated with mucocele formation as well as an increased risk of adenocarcinoma of the colon and ovaries. Preoperative imaging is important for diagnosing mucocele formation, associated complications, and malignancies. A rare case of mucinous cystadenoma and a review of the clinical and radiological features of mucinous cystadenoma are presented.
INTRODUCTION
Mucinous cystadenoma of the appendix is a rare neoplasm. 1 It can lead to complications such as rupture or intussusception and is associated with an increased risk of adenocarcinoma of the colon and ovaries. 2 We present a rare case of mucinous cystadenoma and a review of the clinical and radiological features of tumour of the appendix.
CASE REPORT
A 61-year-old-woman presented with a right lower abdominal mass that she had had for a few months in October 2011. She had no per rectal bleeding or weight loss, but did have a history of liver cirrhosis and a total abdominal hysterectomy for uterine fibroids. Physical examination revealed a non-tender tubular mass at the right lower quadrant of the abdomen. The preliminary diagnoses were carcinoma of the ascending colon, adnexal tumour, and mucocele of the appendix.
Computed tomography (CT) of the abdomen and pelvis was performed and showed a 12 cm x 3 cm x 3 cm blind-ended, thin-walled tubular mass in the right lower abdomen (Figure 1a ). The centre of the mass was nonenhancing and showed fluid attenuation. The mass was seen to extend from the caecum along the expected location and course of an appendix. Few foci of wall calcification were noted (Figure 1b ). There was no wall thickening or internal gaseous density, and no desmoplastic reaction, mesenteric or retroperitoneal lymphadenopathy, or ascites. The CT features were suggestive of mucocele of the appendix.
A colonoscopy was performed but showed no intraluminal mass lesion. Extra-luminal compression on the ileo-caecal region was noted. The patient subsequently underwent laparoscopy, which confirmed the appendix to be grossly enlarged. A limited right hemicolectomy was performed. Pathological examination confirmed gross dilatation of the appendix which was filled with mucin ( Figure 2 ). Histological examination revealed that part of its epithelial lining was replaced by mucincontaining granulation tissue and macrophages. The remnant intestinal type columnar epithelium displayed short villopapillary structures with mild nuclear stratification ( Figure 3 ). There was no evidence of dysplasia or an infiltrative growth. The features were consistent with mucinous cystadenoma of the appendix with mucocele formation.
DISCUSSION
Mucinous cystadenoma is a rare neoplasm of the appendix. 1, 3, 4 It often demonstrates circumferential mucosal involvement and produces viscous mucus that accumulates and distends the appendix to form mucocele. 5, 6 The point prevalence of appendicular mucoceles has been reported to be only 0.2 to 0.3% in appendectomy specimens, and 63 to 84% of mucoceles are caused by mucinous cystadenoma. 4, 5, [7] [8] [9] Mucinous cystadenoma is one of the four histological subtypes of mucocele. The other three include simple mucocele (caused by an obstructing lesion), focal or diffuse mucosal hyperplasia, and mucinous cystadenocarcinoma. 10 They most commonly occur in middle-aged patients, and there is a slight female predominance. [9] [10] [11] T h e m o s t c o m m o n p r e s e n t a t i o n o f m u c i n o u s cystadenoma is a palpable mass in the right lower quadrant of the abdomen. It can also present as an incidental finding on imaging or as appendicitis. 1, 2, [8] [9] [10] [11] In about 20% of cases, the tumour may perforate, leading to pseudomyxoma peritonei. Other complications include ileo-colic intussusception, right ureteral obstruction, bowel torsion with gangrene and haemorrhage. [2] [3] [4] [8] [9] [10] [11] Compression on the external iliac vein causing deep venous thrombosis of the lower limb has also been reported. 5 Mucinous cystadenoma is associated with an increased risk of irritable bowel disease, as well as colonic and ovarian neoplasms. One study has shown that about 21% of patients with mucinous cystadenoma have an associated colonic carcinoma. 3, 4, 10, 11 Laboratory findings for mucinous cystadenoma are nonspecific, but elevated levels of tumour markers may indicate associated carcinoma. 2 Fine-needle aspiration of the dilated appendix is not recommended due to the risk of pseudomyxoma peritonei. 2, 7, 9 Extrinsic compression or mass protrusion of the appendiceal orifice has been reported to be a helpful colonoscopic finding. Discharge of mucus from the appendiceal opening may also be noted during colonoscopy examination. 3, 9 Radiographic findings in patients with mucinous cystadenoma of the appendix include a soft tissue mass in the right lower abdomen with mass effect on surrounding bowel loops. Wall calcifications may also been evident on plain radiographs. 4 Barium enema may show failure of the appendix to fill with contrast and features of extra-luminal compression in the ileocaecal region. 2, 4 Ultrasonography (USG) features include a wellencapsulated anechoic or hypoechogenic tubular structure in the right lower abdomen adjacent to the caecum. Acoustic shadowing from calcifications is sometimes encountered. Multiple echogenic layers along a dilated appendix have been reported as a specific feature for mucoceles. [2] [3] [4] 7, 8, 10 The size of the mucocele caused by mucinous cystadenoma usually exceeds 2 cm. 7 On CT, mucinous cystadenoma with formation of mucocele appears well defined with central areas of homogeneous low attenuation, with a Hounsfield value similar to that of water. Calcifications can be detected in the appendiceal wall in about 50% of cases. Mass effect on the surrounding bowel loops may also be noted. 4, [7] [8] [9] [10] CT is superior to USG in demonstrating the anatomical relationship of the mucocele with the caecum and in detecting wall calcification. Contrast-enhancing nodules have been reported as a CT feature suggesting mucinous cystadenocarcinoma. 3, 8 On magnetic resonance imaging (MRI), central hyperintensity on T2-weighted images can be demonstrated. Signal intensity on T1-weighted images is variable depending on the mucin concentration. A peripheral rim with low signal intensity may represent calcification. 5, 10 Differentiation between the different histological subtypes of mucocele based on radiological features is difficult. Role of preoperative imaging is to diagnose mucocele and its associated complications and even carcinomas. The differential diagnoses of a mucocele include acute appendicitis, peri-appendiceal abscess, enteric duplication cyst, cystic ovarian neoplasm or tubo-ovarian abscess. 3, 7, 9, 10 The absence of appendiceal wall thickening of greater than 6 mm on ultrasound examination is an important feature to differentiate the lesion from acute appendicitis. Lack of infiltration of surrounding fat on CT and MRI helps to differentiate it from peri-appendiceal abscess or tuboovarian abscess. 4, 5, 10 Pathological examination helps to differentiate the histological subtypes of mucocele. Gross pathological findings include enlargement of the appendix with luminal distention by mucin. Progressive mucocele formation may result in thinning of the appendiceal wall with fibrosis. Villous architecture of the mucin-rich epithelium is demonstrated in mucinous cystadenoma. Mucinous cystadenomas tend to show circumferential involvement. 5, 6, 9 Differentiation from mucinous cystadenocarcinoma on histological examination relies on a lack of stromal invasion and absence of marked nuclear atypia. 3 Appendicectomy is a recommended treatment for mucinous cystadenoma. It is important to prevent rupture of the mucocele during the operation to prevent dissemination.
1,2,10,11 Intra-operatively, differentiation between mucinous cystadenoma and mucinous cystadenocarcinoma is difficult unless there are features of local invasion and peritoneal implants. Intraoperative assessment for colonic and ovarian neoplasms have been recommended. 3, 10 Follow-up colonoscopy and pelvic examination have also been recommended. 3 A 5-year survival of 25 to 65% in patients with pseudomyxoma peritonei has been reported, whereas a figure of 91 to 100% has been reported in those without such dissemination. 8, 10 
